Precessing ball solitons (PBS) in a ferromagnet during the first order phase transition induced by a magnetic field directed along the axis of anisotropy, while the additional action of high-frequency field perpendicular to the main magnetic field, are analyzed. It is shown that the spatial motion of solitons, associated with thermal fluctuations in the crystal, does not destroy the equilibrium of self-organized PBS.
Introduction
Precessing ball solitons (PBS) that may occur at the first order phase transition in a uni-axis ferromagnet under the action of a magnetic field along the easy axis has been considered in several papers [1] - [11] . The main characteristics of PBS have been investigated in articles [10] [11] . In [12] it was shown that with the additional effect of high-frequency magnetic field perpendicular to the main field, there may be of self-organizing state of PBS, when the decrease of the energy associated with dissipation, fully offset by the influx of energy from the source of the high-frequency field. But in this case, only immobile PBS were considered, i.e. without three-dimensional motion. The question of the existence of equilibrium self-organizing states of moving PBS remained open.
In this paper, an analysis was conducted and it was shown that the existence of self-organizing state for PBS had a dynamic character, in which strict observance of the equilibrium was disrupted, but immediately the movement was damped, and thereby the equilibrium state of self-organized PBS restored. i.e. actually selforganizing state for PBS exists even at three-dimensional motion.
Analysis of PBS Movement
To analyze magnetic solitons in a ferromagnet at the first-order transition in the presence of periodic magnetic field, as in [12] , we use the Landau-Lifshitz equation with a Gilbert form of dissipative term [13] :
and corresponding expression for the density of thermodynamic potential (as in [12] )
the Equation (1) can be present in form
In the case if the movement of PBS is directed along Z-axis, i.e.
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In this paper, the PBS is considered in a spherical coordinate system, when its beginning coincides with the center of the soliton: 
(In these equation, and ρ θ i i are the unit vectors of spherical coordinate system.) The (7) and (8) equations correspond to the expressions describing the time dependencies of the density parameter z m and energy e:
( ) 
(It does not show here the gradient of these expressions related to "domestic" parts of these parameters, which are vanish when integrated over the volume of the soliton. 
(see [12] ). In this case 
There expressions can be split to two parts, proportional to 
Note that during the deformation of PBS due moving, and magnetic moment
and energy
without taking into account the kinetic energy (see [12] ), do not change. 
Angle Parameter as Invariant of Landau-Lifshitz Equation for Equilibrium PBS
Let us consider one more invariant of (4) 
To evaluate the effect of motion on the PBS, we consider value β τ ∂ ∂ obtained from (9) and (12) . We are using (9) where there is the most direct connection between z m and z k . From here, the change in the angular parameter near equilibrium is equal to ( ) 
This expression can be split into two parts:
